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Abstr act
Re ¢ 孤tly, bigfor estfires Wre r e r ePOrted in h do n esia e v ery s ev eralyea rs･ Accord ing to
the infor m atio n&o m the M inisby ofForestry of Republic oflndo n esia, the aLtta Cked are as w ere
abo ut3 00 tho usand, 1 62thotlSand and19tho usandhecto rsin19 97, 1 994and 191, respe ctiv ely.
Early dete血 on of for estflreS and e arly ata ck to the m are c o n sider ed im po rta ntfor
prev entig s u ch big flreS a nd a n e w s atellite, observation syste m co upled with N O A Aand
Ⅲ MAW ARl(G M S) w asinstaled inBogo rinJuly19 7by theJapanlnte m atio n al Co opera'tio n
Agenq (JICA). The earlydetec丘o nsyste m wasde v eloped andisbeing llS ed in practicalw ayfor
the pr oject. The hot spots deriv ed 舟o m N OAA daLta taken h midnight ar e o v erlayed on
HIMAWA Rlim agesfor obs er ving s m oke plt m es and on TM wi th GIS infom atio n for
idcnti&ingdiegr?tuld co nditio n s a m tndtheflreS･
Estin atlO n Of 血1ger Of 丘和一e XP m Sio n, ho w ev e r, 1 S r equired wherL W ehz(v eto put
pn oritiesfor aLttaCking the m･ Then, a sthe 丘柑t atte mptfor cre ating a 丘柁 da nger m ap, w e sttldied
也e rel血o n sbetw ee n c or[tintlib, offo restfm s a ndsoilb,pegin Su m a血
Ac co rding ta 血e obs erv atio n of flr eS tlSing this syste min 199 7, the 血es o n w etl皿d
forest are alasted fo r alongtim e expan 血Ig their a qe as･ Sm oke plⅦ n e s丘o m thos e ar ea w ere als o
appe ared v e)ry 血ick o nHIM A W ARI im age s.
btrodt)ctio n
Wild■fir e is o n e ofthe n atte rs of gre at
c onc errLin the w orld(Kasischke zLnd French
199 7
,
E hdich et al, 19 97). h don esia drz[w
s u ch abig c o n cer nsi 19 97. Largeforestfm s
pehodicaly attack lndon esia wi th theiTLt肝 Ⅴal
of 3to 5 ye ar s, dlletO t n tLSt1allo ng dry
s e aso n s(Fig.1). It is w ell kno w nthat 丘陀
da m喝 ed3.5 millio nhe ctorsof fo rest in East
Kalim a ntm in 1982 and 19S3
. Sm oke fro m
fo r est 丘res in 199 1and 1994 c atISed
distarba n c es of air a nd m 血 e tr affic in
n eighboring c otlnbies･ Based o n the reqtleSt
fro m the Gov e m m e nt ofh do n esia
,
theFor est
Fir e Pr e v e ntio n Man age m e nt Proje ct
c o m m e n ced in1 996as atcclm ical co operatio n
betw e e nthe Minisby ofFor estryin Indo n esia
and Jap an Co operationAge n cy(JIC A),
Fire,(bio m assbtLming)is considered a zn ajo r
s o u rce
,
o n aglob alscale, of a ero sls a nd
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v ariotlStr ac egas es(CtL2Z)n Ctal.) The o v er all
go al of the> pr ojectis to redtlCe the da m age of
fo rest flreSin Indo n e sla
,
and thereby redu c e
fo r e st de v a statio n a nd e n vir o n me nt
disttFba nc es c atlS ed by the s m oke 丘o m the m.
h orderto aLttain the abo v e m e ntion ed go al,
the Pr ojeGtfoctlSedits activities oI1thr e efields
asfollo w s:
(1)To impr ov e m ethod ofe arly w a ning and
detectio n syste mby ap plying infor m血 o nfro m
w ee(ther s atellites, HIM A W A Rla nd N OAA
(2)To sup port ptlblic rehtio n s and e xte n sio n
activitie s for forest pre5V e ntion as w ell as
training for initial suppressioll tO lo c al
c o m m u nities andloc algov e m m e nt staff
(3)To de v elop for est n a n喝 e m ent te ChmiqtleS
which are eqc ctive forforest flr epr ev e ntio n
and m ake tri als ofgre en belt and firebre ak
establishm ent in c ooperation with con cerned
lo calc o m tnmi ties .
Espe ciallyin the cas e ofhdo n esla, ltis v ery
difTICult to suppressfo rest fm s o n c e也ey
spre ad otlt, dlletO large fore st are as a ndpo o r
acc ess r o ads and co m m unicatio n fa cilit es.
Early w aming and detectio n ca nbe the only
possible w ary tO effe ctiv ely redtlC ethed皿1 aEe
offorestfm s.
Integrat10 n Of re m ote s en slng a nd GISis
suggested for flre m anagem ent in dev eloplng
c ot ntries (Flass eet al.). This repo rt sho w s
the de v elopm ent ofthe e arlydefte Ction syste m
tlSing N OA A and H I M AWA RI s atellites
integr ated wi th GIS data and the sttldy o n the
relatio nsbetw ee nthe, c o ntintlib, of fo rest丘res
and forest type s which are c on sidered tlS eful
for predic血g the risk of big fm s a nd/or
s ev eqe s m oke for e achland cov ¢rbpes.
Dllring the obs erv atio n of N O A Aand
HIM A W A RI im ages in Atlgu St a nd
September, we n oticed thaLt hot spots w er e
fo u nd whole island in AtlguSt btLt Sm oke
co v ered Sll m atr a in Septe mb6 r e x cept the
s oILtheln are a and hot spots in the n o r血e m
areas w ere n otide ntified. The n w e m ade the
sttldy o n the r elaho n ship of soiltypes and
for est丘restlSihg thedatatakenin A喝 tlst.
1. De v elopm ent of Early Fo rest Fir e
Dete ction Syste m
The co n c epttlal ide a of the de v eloped syste m
co mpo s ed ik) m the e arly w a m lng SySte m and
the e arlydetectio n syste mis sho Ⅶ1infigureI
We co n sidered that the eau-ly 丘re detection
syste m sho uld inclllde the predlCtio n of
expan sio n/redllCtio n of the obser v ed fires.
Therefore e arly w a n ing Syste m Which isbas sd
oll也e terrain co nditio n s
, phen ologicalaspe cts
and dr ol1ght stressto v egetaLtio nis n e eded to
beintegr atedinto the syste m,
Il Info m atio n r) Ced dfo r e a rly dete ctio n
Syste m
For creaLting the info m ado n syste m of the
e arly 丘re detection, w e tho ught 也aLt the
infor mation sho w nbelo w ar e n e edd to be
c o nsidered;
l)Activ e丘res
- dete ctio n and c o u nt
- s m oke co ndit o n
2)Ge o甲phcd 血ib don
- lo catio n Of flreS
- distributio npatte n s
3)Te mpor al dim e nsio n
- c D ntin u】砂
- spatial dyn amics(m o v e m e nt, e xpan sioll)
- s e a s o n al e v ollltlOn md rehtio nships wi th
clim zLte Para m eters
4)Target v egetatio n
- ～,pe and bio m as s
- s e a sonalib,, pho n ology
- r egrow ぬ regen erat10 n after丘r e
5)Lzmd us e
- type s oflandu s epr actic es,tends
6)Impact
- area affe cted bybu m
- severibr of btLm
1.2 Sat dliteDat且 Rec eivingSyste m
Both NO AA re?eivhg syste m ( B URL‥
Bradford Uhiv erslb' Res ea rch.
Limited)a nd
EI M AW A RIre ceiving syste m s(SD P G M S
Syste m ,IN Te clmology) w ereintr odu c ed to
the proje ct in .July 1 997. Sin c ethe n NO A A
and 可MA WA RIim ages w er c olle cted and
stor ed as digital di(ta, The NOA A data is
fot nd effe ctiv e for iderEtifying the forest 血¢
be c au se ofits capabilib, of thc chm Ile1 3and
EIMAWA RI is eLrectiv ely tLS ed to interpret
the s m oke pln m e,s e v ery o n eho1汀.
1.3ⅠIotSpots obs erv ed by N O A A
Be ca[tLSebar elnds wi thv eryhighte mperattrre
in day tim e afFe ct the N OA Adata as
T●hot
spots
.'
, the hot spotsl 血 m N O A Atakenin
nighttim e are c o n sidered sho wingforest Bre.
The pro cess steps arc sho wn asfouo w s;
- s etthe threshold-forte mpera血re
- gE,t the positio n of the hot spots with
La血Idc-Lo ngitude syste m
- import 也e c o ordillateS Of hot spots to
T N T mips asthe po mts ele m ents
1.4Sm oke Pltlm e Observ edby m MAW AR I
Sm oke pltl m eS are identified o n the
HIMAWA RI im ages Ⅵ7hich w e c anbe
obtained every o n ehour at the statio nin
Bogor. T he spe ctral re s oltltio n of the
HIM A W A RIis poo r to ide ntify ground
c o nditio n s but s m oke plu m es are e asily
identified asfolo w s;.
- check the clolld c o ndito n 山1d s ele ct
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approprlate 皿 8geS
- import dleS eim agesto m mips as the
Taster obje cts
- c o r r e ct ge o m etry to the o r血ogrEPhic
c o o rdin ate syste n)(W GS19 i4, c entET[E14 0,
NOl)
- e nhan ce[2 0, 4 0]to[0, 255】 wi thL血ea F
e nhan cem erEtfunctio n
1.5 h tegratio n of NOAA, 肌 A W A RI a nd
othe rGIS data
The hot spotlo c atio n sderiv ed 血) m N OAA
s atellite w er e c o王IV erted into T N Tmips
softw are(GtS 瓜e m ote se nsing s o氏w are, Micr o
lmage ln c,) aspoi)1tdatain a v ector object
with the c o o rdin ate syste m of
Latitt)de-Lo ngittlde. Ea chI丑M A W A RI im age
w as also c o n v erted to T NT mips {1e with
o rthogmphic c o ordinate syste m. Hot spotdata
w ere o v erlaycd o nⅡIM A W A Ms m okeim ages
and s e v er s m oke plロm eSfro m the hot spots
w er e easilyidend五cd.
The H W W AR] im ages obse,r v ethe earth
m olst丘.eqtlently anditis c onsideredto be the
best w ay, a s the r ou血e w ork, to hv ethe
co ordinate syste m of GIS suitable for the
HIM AWARl im ages. The n, the c o ast lin es,
riv e r s a nd r o ads (D CW), ge ologic al
data(GSU), La nds at im撃8S, B oil～,pe maps
(FÅo), ele v atio n data and other r elated
infor m atio n are ds o c ollV ertCd to the s a m e
c o o rdin ate syste m, o rthographic.
1.6 Fo restBas eM apderiv ed fr o m LaAds at
T M
La ck of syste m atic forest illfo matio n syst印1
ha v eとatlS ed po o r a cc ur acy of･ge o m ebic
conditio n of for est are a. It lS
,
ho w ev er
,
n e ce s ary to llaV e an aC Ct mte ap fo r making
a plm to stlPPreSSthe flreS. TLe ge o m ebic
c o J e Ctio n a re applied to L皿dg at im age of
Ja nbi study a m a in Sum atra tISing thc
I:50
,
000topographic map a nd a large s c ale
Landsat znap w as cre atd for丘eld study. The
pro c es51ng W Cre Carded o ut o n the Tm mips.
1.7 Fireb fo r m atio nTr a nsfer to Lo c alFire
pre v e ntiorL Office
W e propo sed that thelo cal offic e shmld be
hstalled wi th the s a m e s oftw a reT N Tnips o n
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a PC wi tha color pru 1ter. The hot spots
lo caEtio n dEta wi ll be s ent by erm ai1to the
oWICeiS and o v erla'yed o n the bas eim ages
whi血 areinstalledtogether wi血 the softw are.
That m akes it quite e asy to identify the
lo cdioll and grotmd c onditio n aLt the lo cal
offic eto m ake pla nto attack the丘陀S .
W e also rec o m m end thaLtthehom e page of the
丘陀 detectioll a nd w a n ng syste m shotlld be
established for m aking the b einfo m aEtio nbe
e asily a cc es sed by lo calstaus and e ve nby
B也er eFf{1CerS .
2. Co ntiB tLity ofFo r estFir esin StIJTlatr a
2.1 Info rm atio n llS ed fo rthe study
W e a malyz ed the NO AA hot spots data take n
in Angust 19 97as m ention ed befo re, W e
checked the soiltypes andgro und co ndit o ns
of the seplace s Onthe TNTmips syste m. The
F Åo digtal5 0ilm ap ofthe w orld(DSMW)
used for this sttldyis a v ectortype m apbased
o n the F AONNESC Os oilm ap ofthe w orld,
originals cale 1:5,000, 00.
The study ar e ais a rot md the Ja mbiprovin c e,
c e ntrd SⅦ 1i[tr a andLands at TM im ages w er e
us ed to che ck the gr Dt nd c onditlO n althot1gh
theim age W er etakell abotltS eV eralye ars ago .
2.2 Restl)ts
The res11t sho w sthat the,re w er e2,1 87 hot
spots obs e rv edin AtLgu St and m o st of the m
w ere n ot c ontim edfo r m or ethm tw o days.
FiRy-si7' pix ¢1s of the m w ere c o ntintlOtLSly
sho w nfo r m o re血a n tw o days (Fig. 3).
Abollt60% (33)of the colltint10tlS 丘re w er e
o c curr ed o n the Dystn cHistsols as sho wn o n
the table l al thotlghthe r ado of the s oilb,pes
in Sn m aLtraislessthan20%.
Tw elty-tw o Of the m w e refoll nd n e ar
plantatio nfo rest(OilP 血1fo rest), ele v en of
the m w ere at shi丘血g cul tiv a:tio n are a a nd six
ofthe m w er e nxt to fore5t ro ad and 也e rest
w ere n ot o ut of the L ands at im ages u sed
(Table 2).
23 Dis ctlSSioJIS
Thes e resdts sho w thaLt hu m an a ctivities are
closely related to the s ev ereflre. Nu mber of
the co ntinu o u sflreS aro und big plantatio n
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The co n cept ofthedevelopedsystem is sho w n･ The early detection syste m depends o nthe early
w aming syste m which is btliltllp by theinfor m atio nbas ed onterrain c o nditions(soil, elev血 on,
slopedire cdo n, slope angle, etc.) andphen ologicalaspects and dro ught stre ssto the v egeh tio n
which wi ll be otain ed fro m the m onltO ru 1g uS mg S atellitedata.
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are BLS W eredollble comparlng wi th that of the
si 蝕g cultiv aLdo n are as.
Fq estplantatio n s o nthe Dystric Eists olslla V e
be enestablished for oilpalm treesin re ceint
yc 打Sin that area. Huge s m oke plu m es are
als o obs erv ed 丘o n dle丘r es o cctlrred on the
rb,s 血 Hists ol s oil･ The
.
e a rly detection
syste m s 打 e requ e,Sled to glV e the risk of
s m oke adding to 也e possibility of forestf1)e
e xparLSio n.
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Table I. Relatio nbetw ee n 5 0iltypes and n Ⅶmber of
hotspots c ozltintled for m orethantw odays
FAO Soil SoiJ Unit Nu mbe r ofF)ix e)8
Af55-3b Ferric Ac ris QJs 2
Af571 2a 4
AolO4- 2/3c Orthic Ac ris oLs l
Ao自2- 2/3b 5
Ap25- 2/3a PlinthicAcris ols 1
Fx32-芝ab XanthicFe rr als ols 1
G h20- 3a Hu mic Gleys ols 4
Jd1 2- /3a DystricFIu vis ols 3
Od19- a Dy8tric Hists ok 21
Od20- a 12
Qc59-1ab Ca mbc Are n o s ols 1
Th1 7- 2h Hu m c Ando s oI8 1
Total Nu mber ofpix eI81 56
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Table 2 Relation sbetw e enland us e
and n u mber ofhotspots
Du r atoinday8 2 Days 3Days
Pla ntatio n 20 . 2
S hifting
Cultiv atio n
10 l
Fo re st
Ro ad
6
Out ofT M 17
Total 53 3
Hot Spots on FÅo Soil Map
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